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ASPECTS OF VOYAGER PHOTOGRAMMETRY 
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Howi ngton, U.S, ~ e o l  o g i c a l  Survey, ~ i a ~ s t a f f ,  Ar izona 86001 
I n  January 1986, Voyager 2 t ook  a s e r i e s  of p i c t u r e s  o f  Uranus and i t s  
s a t e l l i t e s  w i t h  t h e  Imaging Science System ( ISS)  on board t h e  spacecra f t  
(Smi th  e t  al., 1986), Based on s i x  stereo-images from t h e  ISS narrow-angle 
camera, a topograph ic  map was compi led o f  t h e  southern hemisphere o f  Miranda, 
one o f  Uranus' moons (Fig, 1).  Assuming a sphe r i ca l  f i g u r e ,  a 20-km su r face  
r e l i e f  i s  shown on t h e  map. The images used were FSC268-4611, -4614, -1617, 
-4626, and -4629. Wi th  t h r e e  a d d i t i o n a l  images (FSC268-4409, -4413, and 
-4630) f rom t h e  ISS wide-angle camera, a c o n t r o l  network o f  Mi randa 's  southern 
hemisphere was es tab l  i shed by a n a l y t i c a l  photogrammetry, produc ing 88 ground 
p o i n t s  f o r  t h e  c o n t r o l  o f  mu1 t i p 1  e-model compi 1 a t i o n  on t h e  AS-11AM a n a l y t i c a l  
s t e reop l  o t t e r .  
The c a l i b r a t e d  f o c a l  l eng ths  o f  t h e  wide-angle and narrow-angle cameras on 
board t h e  spacecraf t  are, r e s p e c t i v e l y ,  200.77 mm and 1,503,49 mm (Davies e t  
al., 1979). Each frame o f  t h e  two cameras c o n s i s t s  o f  800 x 800 image 
elements w i t h  a p i x e l  s i z e  o f  14)m. Both cameras have a g r i d  o f  202 reseau 
marks. C a l i b r a t i o n  o f  reseau coord ina tes  has an accuracy o f  b e t t e r  than  2)m 
(Benesh and Jepsen, 1978). Residuals o f  images produced f rom t h e  Optron ics 
Photowr i te  range f rom 8 t o  17)m. Decal i b r a t i o n  was made by t h e  U.S. 
Geolog ica l  Survey image-processing f a c i l i t y  i n  F l a g s t a f f ,  us i ng  reseau 
c a l i b r a t i o n  data. For t h e  c o n t r o l  network, coo rd ina te  measurements were 
f u r t h e r  co r rec ted  by a second-degree polynomial .  Res iduals  o f  measurements 
were then  reduced t o  6 t o  8)m, about h a l f  an image element, Images used f o r  
map comp i l a t i on  were ob ta ined  a t  a l t i t u d e s  rang ing  f rom 30,000 t o  42,000 km. 
Control-network adjustment has a p r e c i s i o n  o f  about 375 m. 
D i g i t a l  t e r r a i n  da ta  f rom t h e  topograph ic  map o f  Miranda have a l s o  been 
produced. By combining these  da ta  and t h e  image da ta  from t h e  Voyager 2 
miss ion,  pe rspec t i ve  views o r  even a movie of t h e  mapped area can be made. 
The a p p l i c a t i o n  o f  t hese  newly developed techniques t o  Voyager 1 imagery, 
which i nc l udes  a few over lapp ing  p i c t u r e s  o f  10 and Ganymede, enables t h e  
comp i l a t i on  of con tour  maps o r  topograph ic  p r o f i l e s  o f  these  bodies on t h e  
a n a l y t i c a l  s t e reop l  o t t e r s .  
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Figure 1. Topographic map of the southern hemisphere of Miranda, one of 
Uranus' sa te l l i t e s .  Compilation scale i s  1:l million and contour 
interval i s  1,000 m. The projection i s  Polar Stereographic. 
